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PRC ENVIRONMENTAL MANAGEMENT INC. M E M O R A N D U M

SACRAMENTO OF_CE

Date : November iI, 1992

To : Gary Munekawa - WEffTDIV, I811GM

From : Duane C, Balch

Subject : Notes on DTSC Meeting of November 4, 1992, at NAS Alameda and
at the DTSC - Berkeley Office

At approximately 1I00 hours, November 4, 1992, l_rtonnel from NAS Alaraeda,

WESTDIV, DTSC, PRC and if.M, Montgomery meet at the IMF site at NAS Alameda to observe IT

Corporation personnel (at the direction of NAS Alameda personnel) bail and sample free product

t'rom IMF site monitorinA well MW-IMF-01. A l{r-inch diameter, three-foot long teflon bailer

was used to extrat_t two b_ler volumes worth of hydrocarbon free product from MW-IMF-01.

Sample, were collected for analysi._ of hydrocarbon type (chromatng_phic "t'ingerprinting"). The

bailer contained only free product and water was not observed in this well. Nearby monitoring

well MW-IMF-02 was also sampled and was found to contain water, however, t_ofree-product or

hydrocarbon odors were observed in MW-IMF-02, The two wept are approximately 20 feet apart

and roughly croas-gradiettt to each other. Water samplel from MW-IMF-02 were to be tmaiyzed

for oH and load,

Field dlsc_slons indicated that IT personnel would attempt to bail MW-IMF-0I dry,

then return two days later to observe fluid level_ and bill free-product (and water if prellent)

again until the well wits dry. Chemical imaiyses art expeoted tO be available by November 13,

1992, according to NAS Alameda persOnnel.
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At 1330 hours, November 4, 1992, the personnel listed below met at the DTSC office in

Berkeleytodiscusspossibleremovalactivitiesfora pastJP-5fuelreleasetothestormdrainand

industrialsewersystemsattheeastsideof Building397 (duenorthwestoftheIMF site),

VirginlaLasky DTSC 510-$40-3817
Tom Lanphar DTSC 510-$40-3809
CheinKao DTSC 510-540-3822

JanetteBaxter RWQCB $I0-286-1287
Gary Munekawa US Navy-WESTDIV 415-244-2524
George Kikugawa US Navy-WESTDIV 415-244-2559
Ken Callegari US Navy-WESTD_V 415-244-2569
MichaelPetouhoff NAS Alame_a 510-263-3776
Randy Cate NAS Alameda 510-263-3716
Paul Pentony NADEP $10-263-6294
Bill Fethenton NADEP $10-263-6292
RogerCuwell NADEP $I0-263-6241

• Duane Balch PRC-EMI 916-852-a300

Kenneth Leung , JM Montgomery 510-975-3460

Ken Callegaricalledthemeetingtoordertodiscussa proposedscheduleofwork relatedto

addressing DTSC concerns for initiating a removal action and cleanup of a release of JP-5 fuel to

thestormdrain/industrialwastesewersystematBuilding397. Followingstandardcontractual

procedures for generating a scope of work, awarding a contract to investigate the lateral extent of

the JP-5 in soils and ground water at Building 397, writing a report, moon'unending appropriate

follow-on work and initiating an _E/CA to identify the best cleanup approach, would take until

the end of 1993 to early 1994 to complete,

DTSC and RWQCB personnel suggested that an interim removal action should be

implemented as soon as possible, and that waiting until the end of 1993 would not be acceptable.

Itwas explainedthatinvestlla_ionand cleanupoftheJP-5 releaseatBuilding397 was being

addressedby NADEP, and thattheir areaofconcernoverlappedtheoldolirefinerysite(Site13

Of the RI/F'_ study) being addressed by WI_STDIV, NADEP expi'essed concern on defining the

limits of the required removal action of JP-$ impacted soils if they were also overlying

hydrocarbon contamination usociated with the old oil refinery,

The possibilityofdevelopingsome field-screeningcriteriaforremovalof the worstofthe

JP-5 in the soils around the storm drain/sewer system was dlseussed, and Jan Baxter-RWQCB



suggested the post:ibilhy of using aminoas:_ay techniques for I}'-5. It was then discussed that

unless .Ip-5 could be clearly differentiated from old crude oils from the refinery site, it might not

be possible to distinguish the difference be,.ween the limits of the ,IP-5 impact to soils where it has

commingled with crude oil (and its waste products) from the old oil refinery site. That, using

pre-detarmined cleanup level defined in parts per million hydrocarbons would not help define the

limits of the ,IP-5 impact to soils by which NADEP could gau_e the limits of their cleanup effort.

It was suggested that after DTSC and RWQCB review of the Final Fuel Spill Investigation

Report generated concerning the IP-5 release, a moating be held to discuss defining the most

likely area impacted around the storm drain/sower system. Copies of this report were distributed

to San Baxtor-RWQCB and to Virginla Lasky-DTfiC. PRC suggested astabILshing an arbitrarily

fixed distance (for example, 25 feet), centered on the storm draln/sswer system along the east side '

of Building 397 where JP-5 free product had been extracted in October 1991. This would allow

NADEP to address the probable "worst" part of JP-5 impacted soils, while preventing NADEP

from unnecessarily excavating soils impacted by crude oil hydrocarbons from the old oil refinery,

It was generally agreed by DTSC that such an approach would address their immediate

concerns for a removal action, while the remaining JP-5 impact (if any) beyond the storm

drain/sewer system would be addressed as part of the additional site work planned in 1993 for the

old oll refinery site under the ongoing RI/FS study by WESTDIV, Lt. Mike Petouhoff indicated

that NAS Alameda would check into other :partnering options to assist in implementing the 1P-5

removal action with NADEP. A tentative follow-up meeting date with the DTSC was scheduled

for November 13, 1992 at 0930 hourS.

A brief discussion of the balilng activity at the IMF site that morning wet held, and it was

reiterated that the Navy was currently in the t_rooass of negotiating the hE/CA activity for the

IMF site soils (lead and low OH problems), DT$C and RWQCB personnel asked if Navy would

continue to pump or extract free product from MW-IMF-01. WEfiTDIV and NAg Aiamedt

personnel indicated that a cou)-se of action would be discussed at the next meeting with the DT$C

following the results of the bail-down currently being performed at MW-IMF-01 by IT personnel.

As a separate issue, Chain Kao-DTSC announced that Tom Lanphar would be phasing in

asthenew projectmanager forNAS Alameda,replacingVirginiaLasky.
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1.0 INTRODUCTION

PRC Environmental Management, Inc. (PRC), received Contract Task Order (CTO) No. 139 from

the Department of the Navy, Naval Facilities Engineering Command, Western Division (WESTDIV), to

perform a fuel spill investigation at Building 397 at the Naval Air Station (NAS) Alameda, California. As

PRC's Comprehensive Long-Term Environmental Action Navy (CLEAN) contract team member, James M.

Montgomery, Consulting Engineers, Inc. (JMM), performed a records review, interviews, and a field

investigation related to CTO 139. All activities were performed in accordance with the work plan and

health and safety plan prepared by JMM and PRC (JMM, 1991, a, b, c).

NAS Alameda is located at the west end of Alameda Island, in San Francisco and Alameda

Counties, California. Alameda Island lies along the eastern side of San Francisco Bay and adjacent to the

city of Oakland. The air station occupies 2,634 acres and is approximately 2 miles long and 1 mile wide.

Most of the eastern portion of the air station is developed with offices and industrial facilities; runways and

support facilities occupy the western portion of the station. Building 397 is located in the eastern portion of

the station, and it houses two jet engine test cells (JETC), JETC-15 and JETC-16, which are operated by the

Naval Aviation Depot (NADEP).

Following a period of heavy rains during February of 1991, several storm drain manholes near

Building 397 at NAS Alameda overflowed, with the resulting ponded water showing a layer of hydrocarbon

product. These manholes are part of the storm drain and industrial waste sewer systems that serve Building

397.

NADEP's subsequent investigation to determine the cause and extent of the release found that a

drain valve on the jet fuel supply line in Building 397's fuel room had been left open during start-up and

operational testing of a new automatic data acquisition system (ADAS) for JETC-15. NADEP initially

estimated that up to 17,000 gallons of JP-5 jet fuel had been potentially released. NADEP reasoned that the

jet fuel had flowed from the drain valve to the fuel/water separator outside the fuel room and then moved

through the industrial waste sewer to the storm drain. NADEP further reasoned that the storm drain had

subsequently filled with rainwater and the jet fuel and water mixture had overflowed from the manholes.

The complexity of evaluating possible releases from the fuel/water separator and associated piping

systems and the potential need for clean-up efforts prompted NADEP to request assistance from WESTDIV

and ultimately led WESTDIV to issue CTO 139 under the CLEAN contract. This report presents the

findings of the Fuel Spill Investigation conducted under this CTO.

1-1 _:



The scope of work for CTO 139 was to determine the cause(s) of the JP-5 release, to identify other

.....• potential sources of contamination, if any, and to recommend remedial alternatives. The specific tasks

associated with CTO 139 are as follows:

• Investigate the Cause for the Release of JP-5
• Identify Other Potential Sources of Contamination
• Evaluate Condition and Configuration of Piping
• Evaluate the Contribution from Installation Restoration Site 13
• Recommend Remedial Alternatives

• Collect and Characterize Hydrocarbon Samples

• Observe Product Recovery in a Storm Drain Manhole After Removal of Standing Product

This report is organized as follows: Section 2 (Background) describes the fuel/water separator,

industrial waste sewer, and storm drain systems around Building 397, various observations of Navy

personnel and known events that potentially relate to the jet fuel release incident, and a material balance

approach for evaluating how jet fuel could have moved through this utility system. Section 3 discusses

information from previous investigations at NAS Alameda as it may be related to events at Building 397.

Section 4, Field Activities-Manhole Inspections, presents the results of field investigations of the presence of

fuel in the utility system, and Section 5 summarizes the results of the PRC team's investigation and potential

remediation alternatives. Section 6 presents conclusions and recommendations for possible future

investigations around Building 397.
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2.0 BACKGROUND

This section summarizes the site's recent history as it relates to the fuel spill investigation.

Included in this section are a description of the piping system that existed at the time of the jet fuel release,

reasons for the plugging of the industrial waste sewer system, a sequence of observations and events related

to the jet fuel release, other observations potentially related to presence of hydrocarbons, and finally a

material balance to evaluate jet fuel movement in the piping system (Note: This report will henceforth refer

to the jet fuel losses from the drain valve as a "jet fuel release" and not a spill or a leak).

2.1 PIPING SYSTEM AFTER JET ENGINE TEST CELL MODIFICATIONS

This section provides a description of modifications to the JETCs at Building 397 under Military

Construction Project (MCON) P-752, which resulted in the rerouting of lines that served Building 397.

Design engineering for modifications to the JETCs at Building 397 was provided by the firm of Daniel,

Mann, Johnson, and Mendenhall (DMJ&M), with the Utility and Drainage Plan detailed in Naval Facility

(NAVFAC) Drawing 6141941. From this drawing, a simplified utility and drainage plan (Figure 1) has

been prepared, which is useful for understanding the observations and information discussed in this report.

_. The construction work consisted primarily of incorporating exhaust handling facilities into the two

JETCs, addition of several in-ground fuel/water separators, and modifications for abandonment of an

existing in-ground scrubber water recireulation chamber (Figure 1). Exhaust facilities included augmenters

with underlying concrete collection pits, and new exhaust towers. The augmenters are insulated tunnels that

reduce noise from the JETCs, acting in much the same way as an automobile muffler. The new exhaust

towers are located at the ends of the augmenters.

Construction of the augmenter tunnels and new exhaust towers, which extend eastward from the

two JETCs, necessitated that the industrial waste sewer, storm drain, jet fuel (JP-5) supply line, and water

mains be rerouted around the new exhaust towers. Significant modifications to existing manholes and the

construction of several new manholes along new sections of the industrial waste sewer and storm drain were

required. Figure 1 illustrates these modifications. As a result of MCON P-752 modifications, those

sections of the industrial waste sewers, storm drain, the jet fuel supply line, and water mains that ran

beneath the new exhaust towers were abandoned. Abandonment measures, as described on DMI&M detail

drawings (NAVFAC Drawing Nos. 6141943 and 6141945), called for plugging or bricking up pipe openings

at connecting manholes.
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Maximum footing thicknesses for the new exhaust towers called out in DMJ&M's Concrete Walls

...... and Foundation Details (NAVFAC Drawing No. 6141968) are 3 feet with a 3-inch concrete base and

nominal 2-feet of crushed rock beneath. These specifications would result in a total foundation thickness of

5 feet 3 inches. For construction at this depth, removal of abandoned sections of jet fuel supply line and

water mains would have been necessary, though it is possible that affected sections of industrial waste

sewers and storm drain would have been abandoned in place. Definitive information regarding their

abandonment is not available.

2.2 THE PLUGGING OF THE INDUSTRIAL WASTE SEWER

In the spring of 1989 the East Bay Municipal Utilities District (EBMUD) began to monitor the

industrial waste discharges at all JETC fuel/water separators. Sampling of discharges indicated sporadic

excursions from National Pollutant Discharge Elimination System (NPDES) limits for total toxic organics.

On December 18, 1989, EBMUD ordered Buildings 14, 372, and 397 at NAS Alameda to cease

and desist discharging from their JETC fuel/water separators any wastewaters containing chemicals in excess

of NPDES limits. In response to this order, NADEP had the industrial waste sewer from Building 397

plugged at the industrial waste manhole No. 2-12 (IWMH 2-12). This action could have resulted in any

....... liquids in the sewer, including jet fuel, being trapped and potentially backing up in the industrial waste

sewer line.

2.3 EVENTS RELATED TO THE JET FUEL RELEASE INVESTIGATION

On February 28, 1991, following continual heavy rains, the storm drain overflowed from storm

drain manhole No. 5J-3 (SDMH 5J-3) onto Avenue K northeast of Building 397 (Figure 1). The resulting

pool was covered with a layer of free hydrocarbon product and reportedly covered an area of 600 to 1,000

square feet. The bIAS Fire Department was called for assistance (see Fire Department Run reports #315

and #322 in Appendix A) and began opening manhole covers in an attempt to determine the source(s) and

extent of the discharge. Twelve (12) manholes uncovered near Building 397 were found to contain floating

free product hydrocarbon. Other manholes within a block of SDMH 5J-3 and building 397 were also

examined, but no evidence of hydrocarbon product in these manholes was found. The fire department run

reports state that the hydrocarbon products were determined to be JP-5 jet fuel, but no information to

document this finding was available to the PRC team during this investigation.

On March 1, 1991, an ensuing investigation by NADEP discovered that a small drain valve on the

, ..... fuel supply line in the fuel room was open. Attached to the open drain valve was a flexible hose, which ran



rote the floor drain leading to fuel/water separator FR (FWS-FR). The flexible hose had apparently

..... prevented notice of the jet fuel flow from the open valve into the floor dram.

Subsequently, the flow rate at typical operating conditions from the hose attached to the drain valve

was measured empirically by NADEP to establish a basis for estimating the volume of jet fuel discharged.

The flow rate measured was 1.2 gallons per minute. NADEP initially assumed that the valve had been open

since January 21, 1991, when acceptance tests for the newly installed computerized automatic data

acquisition system (ADAS) at JETC-15 were performed. NADEP later received information indicating that

the first J-52 jet engine test after ADAS installation had been conducted on JETC-15 on February 22, 1991.

This information suggested to NADEP that the YP-5 supply line may not have been under pressure until the

February 22 date. With a March 1 date for the time the fuel line was shut off, the calculated amount of fuel

released would have been 3,500 gallons or 17,000 gallons depending on whether the fuel line had been

pressurized on February 22 or 3anuary 21, respectively (these calculations are discussed more fully in

Section 5.0).

Following the discovery of the open drain valve, the Public Works Center (PWC) was authorized to

block discharge outlets from the fuel/water separators at Building 397. Between March 2 and March 10,

1991 discharge outlets from FWS-15, FWS-16, FWS-FR, FWS-O, and the SDMH Lift Station were

_,........ permanently plugged, and the SDMH LiR Station disconnected (see Figure 1).

An additional observation of hydrocarbons in subsurface soils is also potentially related to the fuel

release discussed above. On March 9, 1991, while excavating around a fuel/water separator on the

northeast side of Building 397, PWC encountered free product, which the fire department described as JP-5,

infiltrating the excavation (see Fire Department Run Report #370 in Appendix A). Conversations with the

NAS Fire Department and PWC personnel indicate that the excavation may have reached ground water and

that approximately 50 gallons of hydrocarbon were pumped from the excavation. The origin of the

hydrocarbon is unknown, but it is possible that this product could have leaked from breaches in the

industrial waste sewer or storm drain line at junctures with the fuel/water separator. Other potential sources

of the hydrocarbon are discussed in subsequent sections.

2.4 OTHER OBSERVATIONS POTENTIALLY RELATED TO PRESENCE OF
HYDROCARBONS AT BUILDING 397

Several other incidents were noted during the PRC team's investigation that are potentially relevant

to understanding the presence of hydrocarbons in the subsurface soils at Building 397. These incidents have
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to do with other appearances of free product, presumedto be JP-5, and a "minor" jet fuel leak that was

,,.... detected in the buried JP-5 supply line between Buildings 397 and 372.

Incident No. 1: An earthquake of magnitude 7.1 occurred in the Bay Area on October 17, 1989,

with damage occurring to the San Francisco-Oakland Bay Bridge and an overpass approximately 3 miles

north of NAS Alameda. As discussed in Section 3.2, extensive damage to the storm drain in an area south

of Building 397 has been reported by excavation crews and the storm drain is now believed by the Navy to

be blocked. Several NAS Alameda personnel have attributed this damage to the earthquake. These

personnel have speculated that additional damage to other underground piping and/or structures may have

occurred and that breaches in the industrial waste sewer and storm drain may now exist as a result of

earthquake damage. Although new information collected during the current investigation can be interpreted

as indicating these breaches do exist (see Section 4.0), no quantitative information is available on the

locations or sizes of such breaks in the industrial waste sewer or storm drain.

Incident No. 2: The second incident potentially relates to the period during which the fuel supply

line to Building 397 was pressurized. Review of fire department run reports reveals that on February 4,

1991, the NAS Fire Department responded to a call reporting product emanating from two manholes on the

northeastern corner of Building 397 (see Appendix A). The Fire Department found approximately 300

........ gallons of Jt'-5 mixed with other materials. One interpretation of this observation would suggest that JP-5

had already been released to the industrial waste sewer and/or storm drain before February 22, the date jet

engine tests reportedly resumed in JETC-15. Information available is insufficient to determine whether the

source of the hydrocarbon was from the open drain valve, as discussed in section 2.4, or from another

origin.

Incident No. 3: During the PRC team's investigation, NADEP personnel reported the appearance

of free hydrocarbon product in the JETC-15 augmenter pit, and such a slick was noted by PRC team

personnel during one site visit. Upon inspection, it did not appear that the fluid had come from area runoff

drains, which appeared dry and filled with debris (sticks and dirt). The slick was a dark brown material and

appeared to have infiltrated through the concrete walls at the southwest end of the pit. No tests to verify the

integrity of the augmenter pits are known to have been conducted. In another observation by NADEP,

floating "black oil', which did not appear to be similar to the floating product believed to be YP-5 found in

other manholes, has been observed in SDMH 5J-1 southeast of JETC-16. This "black oil', if not/1'-5,

could suggest another source of contamination in the vicinity.

Incident No. 4: From the outset of JMM's investigation, NADEP and WESTDIV indicated a

,...... possible leak in the jet fuel supply line was suspected as being an additional contributing factor to the
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presence of jet fuel in subsurface soils. Thus, following the overflow of SDMH 5J-3, NADEP had

' .... requested that the NAS Fuel Department conduct an unscheduled pressure test on the fuel supply line

leading from Building 372 to Building 397 to determine its integrity. This test was performed on March 13,

1991. The test's duration was abbreviated when the line held pressure and was concluded to be sound.

In June 1991, a scheduled pressure test was performed on the fuel line as part of a preventative

maintenance program. During this test, according to the NAS Fuel Department, the line lost approximately

15 pounds per square inch (psi) of pressure form an initial 100 psi in about 20 minutes, and this response

was repeated upon repressurization. The NAS Fuel Department considers such a loss in pressure to

constitute a "minor" leak. It should be noted that the fuel supply line normally operates at a pressure of 50

to 60 psi. Nonetheless, this pressure test result indicates that soma jet fuel may have leaked from the jet

fuel supply line sometime between March and June. The fuel line leak is known to be between Building 372

and Building 397, but the exact location of the leak along the approximately 1,000 feet of supply line is not

known. If the pressure test of March 13, 1991 is correct, then none of the observations discussed in section

2.3 are related to the fuel line leak that has now been detected. However, this fuel line leak may be a

source of jet fuel in soils that will potentially extend the efforts required for any remediation of jet fuel now

present in the site soils and ground water.

'. 2.5 MATERIAL BALANCE FOR EVALUATING FUEL MOVEMENT IN PIPING SYSTEM

As is seen from the above information obtained from interviews and records reviews, there is an

incomplete understanding of the amount of fuel released form the open drain valve, the integrity of the

industrial sewer and storm drain systems, and other sources of jet fuel or other hydrocarbons that are

present in subsurface soils and piping systems in the area of Building 397. As another approach for

understanding the potential extent of jet fuel movement in subsurface piping systems, a material balance is

useful for evaluating the capacities and jet fuel movement in these systems.

The material balance approach presented below assumes that the jet fuel release from the open drain

valve is the only source of hydrocarbon in the area of Building 397. Reference to Figure 1, is helpful

throughout the following discussion. First, it is known that the open drain valve discharged JP-5 to

FWS-FR. The capacity of FWS-FR is 500 gallons. Given a release of a minimum of 3,500 gallons of

JP-5, 3,000 gallons would have spilled over into the industrial waste sewer system. The calculated capacity

of the industrial waste sewer pipelines and manholes from FWS-FR down to WMH 2-12, is 2,000 gallons;

this calculation assumes that liquid in this system would back up to, but not enter, FWS-16, FWS-15, FWS-

O, or the SDMH Lift Station. Assuming the industrial waste sewer was empty prior to the jet fuel release,

_ 1,000 gallons of JP-5 could then have backed up into these other fuel/water separators.
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The SDMH LiftStationreceivesinfluentfromthetwo augmentercollectionpitsand isactuatedby

a levelswitchinthepumpwell.Intheeventofheavyrains,asoccurredinlateFebruary1991,thetwo

augmenterpitswouldbegintocollectstormwaterrunofftherebyactuatingtheSDMH LiftStation.As is

shown on Figure1,theSDMH LiftStationwould thenpump intoIWMH 2-14and theindustrialwaste

sewersystem.However,afterbeingpluggedatIWMH 2-12inresponsetotheEBMUD order,the

industrialwasteseweraroundBuilding397 becamea confinedsystem.Ifatleast3,000gallonsofJP-5had

alreadybeenreleasedintotheindustrialwastesewerand otherfuel/waterseparators,thisstormwaterrunoff

beingpumped intotheindustrialsewerwould forcewhatJP-5remainedintheindustrialwastesewerinto

thefuel/waterseparators.

The aggregate capacity of FWS-15, FWS-16, and FWS-O is approximately 9,350 gallons.

Assuming the fuel/water separators were empty before the fuel release occurred, only 8,350 gallons of

stormwater would have had to be pumped into the industrial waste sewer before the fuel/water separators

spilled over through their emergency overflows into the storm drain. Both augmenter pits filled 6 inches

deep would account for this volume of water.

The above analysis assumed an initial release of 3,500 gallons of jet fuel. However, a 17,000

gallon JP-5 release would have introduced 5,150 gallons of JP-5 into the storm drain before the SDMH LiR

. Station even actuated. No information was obtained in this investigation that would allow any reliable

estimates of the amount of jet fuel recovered from the manholes, and which could be used to estimate the

minimum amount of fuel released.
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3.0 CONTRIBUTIONS FROM OTHER POTENTIAL SOURCES

A review of base operations shows two sites adjacent to Building 397 that have been previously

investigated for the presence of chemicals in soil and ground water. The following sections discuss these

sites as they may be potential sources of hydrocarbons at Building 397. These sites are referred to as Yard

D-13 (IR Site No. 19) and Installation Restoration Site No. 13. Locations of borings and monitoring wells

installed during previous investigations by Canonic Environmental (Canonic) and Harding Lawson

Associates (HLA) are shown on Figure 2. Both sites are now the subject of Remedial Investigation

activities.

3.1 YARD D-13 (IR Site No. 19)

Yard D-13 is located directly north of Building 397 and directly south of Building 372. This yard

is fenced on all sides with Building 616 located in its northwest corner as shown on Figure 2. The yard is a

storage area for drummed hazardous wastes generated on the base and has been recently resurfaced. The

prior pavement surface was reported to be broken in places allowing the possible migration of any spilled

chemicals to the soil (Canonie, 1990).

. _t Canonie (1990) found total petroleum hydrocarbons (TPH) at elevated concentrations in both

shallow soils (less than 3 feet) and in deeper soils (greater than 3 feet) at Yard D-13. No information on the

reference standards (such as JP-5, diesel, gasoline) used for the TPH measurements is available in Canonic

reports, so the type of the hydrocarbon is not known. However, levels of toluene in soils were generally on

the order of 10-50 #g/kg, and analyses did not show significant amounts of other monocyclie aromatic

hydrocarbons in soil samples. Areas of elevated TPH concentrations in shallow soils were localized on the

southern edge of the yard (3070 milligrams per kilogram [mg/kg] from BD13-16, and 14,500 mg/kg from

BD13-15), and just south of Building 616 roughly in the center of the site (2280 mg/kg from BD13-8, and

5310 mg/kg from BDI3-9). Areas of elevated concentrations in deeper soils are more evenly distributed

throughout the site with the highest concentration at this depth horizon occurring just west of Building 616

(12,800 mg/kg in soils from MWD13-2). A high TPH concentration was also found in deeper soils on the

western edge of Yard D-13 (1570 mg/kg from BD13-11).

Ground water beneath Yard D-13 was relatively free of TPH and oil and grease (O&G) (C.anonie

1990), a condition not unusual for lighter-than-water, water-insoluble hydrocarbon phases in which soluble

monocyclic hydrocarbons are not present. It should be noted that 5 of the 6 sampling points having the

highest TPH concentrations in soil are near the jet fuel supply line path (Figure 2). Such an occurrence may

...... indicate past jet fuel supply line leaks possibly complicated by preferential flow along jet fuel line backfill
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materials. However, these leaks would likely have occurred in the past as evidenced by the absence of the

...... more volatile, soluble constituents from soil and water samples.

3.2 INSTALLATION RESTORATION SITE NO. 13

IR site no. 13 was formerly the Pacific Coast Oil Refinery which operated from 1879 to 1903.

During the refinery's operation, asphaltic residues and other refinerywastes were reportedly disposed at the

site. Several instances of excavations and drilling operations on site have encountered a material that has

been described as "black oil," and this material may be due to former refinery operation. IR Site No. 13

itself covers a large area, with the northern edge of the site located at the south side of Building 372

(Canonic, 1990).

In September 1989, petroleum hydrocarbons were detected in several locations during construction

activities for an Aircraft Intermediate Maintenance Department (AIMD) facility on part of IR Site No. 13

adjacent to Building 397. In particular, green-stained soils were encountered by crews excavating around a

storm drain at the AIMD construction site south of Building 397. These soils were later found to be

contominated with petroleum hydrocarbons. During the PRC team investigation several Navy personnel

stated that the storm drain was damaged and was backfilled without repair. This part of the storm drain is

'._j believed to be the downstream leg of the storm drain serving Building 397; if so, these activities may be

responsible for the apparent blockage of the Building 397 storm drain.

Harding Lawson Associates (HLA) was contracted to perform a limited investigation at the AIMD

site to determine the extent of petroleum hydrocarbons found in soils (1989). HLA advanced a total of 18

soil borings, developing one into a ground water monitoring well. HLA concentrated its sampling grid

within the planned AIMD building location and just southeast of Building 397, as shown on Figure 2.

Characterizations of the hydrocarbons were made on the basis of the boiling point range of a characteristic

carbon chain-length range of specific hydrocarbon mixtures (.jet fuel, gasoline, diesel). However,

chromatographic fingerprints of hydrocarbon samples did not match the laboratory standard fingerprints of

gasoline, jet fuel, or diesel. Therefore, the identification of hydrocarbons present at the site as being jet

fuel, gasoline, or other hydrocarbons cannot be regarded as definitive. Also, a black "tar-like" material was

encountered in adjacent borings, B-7 and B-18, in the southeastern quadrant of the sampling grid.

Petroleum hydrocarbons were fairly evenly distributed with the highest levels of TPH occurring in the

southeastern and northwestern (that is, near the southeastern corner of Building 397) quadrants of HLA's

sampling grid. HLA also reported the presence of the hydrocarbons benzene, ethyl benzene, xylene,

naphthalene, and methylnaphthalene in Monitoring Well MW-1 located to the south of Building 397.
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TPH concentrations found by Canonie (1990) at IR Site No. 13 are significantly lower than those

\,.j found by Canonic at Yard D-13, and again the reference standards for the TPH measurements are unknown.

Canonie's sampling was more wide spread than HLA's, with the sampling grid probing areas northeast,

east, and southwest of Building 397. The highest TPH concentration was found southeast of Building 397 in

deeper soils (4360 mg/kg from BOR-9) as shown in Figure 2. No hydrocarbons were detected in any of the

monitoring wells installed by Canonie.

In conclusion, the information available for Yard-D13 and IR Site No. 13 are inconclusive as to

whether hydrocarbons present at these sites are similar to the jet fuel found in the area of Building 397.

However, given that refinery operations at IR Site No. 13 ceased before jet aircraft were available and given

the age of hydrocarbons that would have been disposed from the refinery, it is unlikely that this site is now

a source of jet fuel to the area of Building 397.
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4.0 FIELD ACTIVITIES - MANHOLE INSPECTIONS

Following the above review of site records and reports and interviews with NADEP, Fuel

Department, PWC, and fire department personnel, the PRC team conducted a limited field investigation.

Access to manholes along the storm drain and industrial waste sewer near Building 397 was restricted by the

presence of large volumes of fluid in these systems; the presence of substantial amounts of sediment in these

systems is also likely. Due to the restricted access to manholes and piping systems, attempts were canceled

to conduct a video examination of industrial waste sewer and storm drain interiors using remote television

equipment, as originally proposed in the investigation work plan. Instead, manholes were visually inspected

from ground surface and probed with a metal rod to evaluate any manhole offsets or other features below

the fluid surface.

4.1 INITIAL MANHOLE INSPECTIONS

Initial manhole inspections were conducted on August 15, 1991. Figures 3 and 4 show a series of

profile drawings depicting expanded cross-sectional views of the storm drain and industrial waste sewer

systems including manholes and fuel/water separators; construction details in the figures are taken from

NAVFAC drawings. Measured water levels and thicknesses of floating product layers are shown in these

........ figures and in Table 1. The depth below ground surface Cogs) to the top of the product layer and depth

BGS to the water/product interface were measured from the tops of manholes with a dual-phase interface

indicator. Manhole interiors were probed with a long metal rod to detect where pipeline connections were

and if they were plugged. Table 1 summarizes the results of this inspection.

The measured levels shown in Figures 3 and 4 indicate that fluids in the industrial waste sewer and

storm drain have assumed a common equilibrium level. The figures indicate that this equilibrium fluid level

occurs at a reference level just above 109.5 feet (reference levelps of manholes with a dual-phase interface

indicator. Manhole interiors were probed with a long metal rod to detect where pipeline connections were

and if they were plugged. Table 1 summarizes the results of this inspection.

The measured levels shown in Figures 3 and 4 indicate that fluids in the industrial waste sewer and

storm drain have assumed a comman equilibrium level. The figures indicate that this equilibrium fluid level

occurs at a reference level just above 109.5 feet (reference levels are feet above mean sea level plus 100

feet). This common equilibrium may be an indication that fluid levels in the industrial waste sewer and

storm drain are being influenced by the water table since measured levels are below the level at which the

industrial waste sewer and storm drain become interconnected through the fuel/water separators. Of

particular interest is SDMH B2, which was observed to contain a product layer over 14 inches thick.









TABLE 1

\ ,

SUMMARY OF INITIAL MANHOLE INSPECTION

BUILDING 397

NAVAL AIR STATION, ALAMEDA
AUGUST 15, 1991

Depth to Depth to
Location Product Water Comments

(ft, BGS) (f-t, BGS)

SDMH B1 4.40 4.45 Honey-colored product

SDMH B2 4.60 5.79 Top ring of manhole offset 6 inches E, 3
inches N

IWMH C2 4.38 4.45 Irregular concrete above pipe openings

SDMH5J-2 4.54 4.74 Top ring of manholeoffset 4 inchesE

SDMH B3 4.89 4.91

SDMH 5J-1 4.02 Product sheen, negligible layer thickness

IWMH 2-13 4.35 4.40

I



Because the product layers were above the pipeline connections in manholes, and apparently confined to the

manholes, the anomolously thick product layer in a single manhole was thought by the PRC team to indicate

a source near that manhole or downstream.
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4.2 ADDITIONAL MANHOLE INSPECTIONS

To verify whether a source of hydrocarbon product existed near SDMH B2, additional manhole

inspections were conducted on October 24 and 25, 1991.

4.2.1 Fluid Measurements

In the first part of the additional inspections, product and water levels were measured in SDMH B2

and surrounding manholes, and product samples were collected for hydrocarbon characterization. After

collecting samples and measuring product and water levels, approximately 6 1/2 inches of free product was

pumped out of SDMH B2 followed by periodic observation of fluid recovery in this manhole and any

response on surrounding manholes. The water level in the nearest monitoring well, HLA's B-14 (MW-1)

located to the southeast of JETC-16 (Figure 2), was also measured to determine possible influence from the

water table. The results of the additional manhole inspection, periodic observations, and the follow-up

inspection are summarized in Table 2. Comparison of fluid levels in the storm dram manholes with levels

previously measured (Table 1) indicate the water level was approximately one-half foot lower during the

October inspection. On October 24, 1991, when the additional manhole inspection occurred, the industrial

waste sewer was found to be dry (free of fluids).

As shown in Figure 5, the equilibrium fluid levels measured in storm drain manholes during the

October inspection had retreated to a reference level below 109 feet. This equilibrium level is over 7 inches

below that measured in August and corresponds to a level near the invert levels of the industrial waste sewer

(Figure 6). This strongly suggests that the integrity of the industrial waste sewer and storm drain are

breached allowing the water table level to exercise influence upon their equilibrium fluid levels. It is also

reasonable to expect some tidal influence on the water table m this area of NAS Alameda, causing

significant variations of its level on a daily basis. Given the porous nature of the sandy soils in the area of

Building 397, significant responses in water table level to rainfall events also would be reasonable and these

water level variations could be manifest through breaches in the sewer and drain lines.

4.2.2 Hydrocarbon Characted_tion

On October 24, 1991, product samples were collected from SDMH B2, SDMH B3, and SDMH

5J-2. A second sample was collected on October 25, 1991 from SDMH B2. A sample of JP-5 from the

bIAS, Alameda Fuel Department was also collected as a reference standard. These samples were analyzed

for (1) constituent characterization as carbon number for fuel hydrocarbon content: total petroleum

hydrocarbons (TPH) as JP-5, performed with a capillary gas chromatograph (GC) in series with a flame
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TABLE 2

.... SUMMARY OF ADDITIONAL MANHOLE INSPECTIONS

BUILDING 397

NAVAL AIR STATION, ALAMEDA
OCTOBER 24 AND 25, 1991

Depth to Depth to
Location Date Time Product Water Comments

(ft, BGS) (ft, BGS)

SDMH B1 10/24/91 1:30 4.89 4.91

13:01 5.07 5.09

14:31 4.98 5.01

10/25/91 13:25 4.85 4.88

SDMH B2 10/24/91 11:20 5.18 5.71 Sample collected/
Free product removed

12:42 5.47 5.51

12:49 5.46 5.52

12:53 5.44 5.51

. 13:12 5.40 5.46

13:20 5.39 5.45

14:25 5.33 5.41

10/25/91 13:07 5.22 5.28 Sample collected

SDMH 5J-2 10/24/91 11:59 5.34 5.43 Sample collected

12:57 5.23 5.39

13:08 5.22 5.40

14:28 5.23 5.40

10/7.5/91 13:17 5.22 5.41

SDMH B3 10/24/91 11:40 5.32 5.34 Sample collected

13:05 5.49 5.51
$

14:32 5.42 5.44

10/25/91 13:15 5.31 5.33

HLA MW-1 10/24/91 11:45 5.60 Oily residue/product sheen
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ionization detector (FID); and (2) aromatic hydrocarbon characterization: benzene, toluene, ethylbenzene,

and xylenes (BTEX), naphthalene, and methyhaaphthalenes, performed with a GC in series with a
', j,

photoionization detector (PID). Atxalytical results are summarized in Table 3, and laboratory analytical

reports and chromatograms appear in Appendix B. The characterization for TPH detected hydrocarbons in

the carbon number envelope from Cs to C25. Analysis of the JP-5 standard found hydrocarbons from C5 to

Cls but predominating in the C12 to C14 range.

The chromatograms, which appear in Appendix B, serve as "fingerprints" for identifying the

hydrocarbon of interest. In the opinion of the PRC team, and that of the laboratory performing the

analyses, the hydrocarbon is from a very recent release of JP-5. There is no evidence of other

hydrocarbons being present In these samples. This conclusion is based on several criteria for evaluating the

weathering of hydrocarbon mixtures:

1. The tallest spikes in the gc traces match extremely well, and these spikes are for the
straight chain alkane constituents of the hydrocarbon mixture. Weathering of hydrocarbon

mixtures typically shows the most significant loss of these straight chain constituents that
are the most subject to biotransformation.

2. Weathered hydrocarbons typically show an increased envelope underneath the
chromatogram's major peaks when compared to the ckromatogram of freshhydrocarbon
because of the formation of transformation products that have slightly different properties

which contribute new peaks to the GC trace. Examination of the chromatogram shows that
there is little difference between the JP-5 reference material and the hydrocarbon samples
from the manhole.

Aromatic hydrocarbons found in the petroleum product are more soluble than other jet fuel

constituents, and this preferential solubility results in the variation in BTEX concentrations of sampled

product shown in Table 3 (that is, lower and variable concentrations of BTEX indicate higher degrees of

dissolution into the water phase). A simple calculation shows the solubility argument is plausible and

reasonable. Using the example of naphthalene (with a solubility of 31 mg/L in water), the calculation is as

follows: the JP-5 reference sample has a measured naphthalene content of O.824 %, whereas the arithmetic

average of the samples collect
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TABLE 3

_.... SUMMARY OF ANALYTICAL RESULTS
BUILDING 397

NAVAL AIR STATION, ALAMEDA

% Analyte at Sample Location

JP-5 SDMII SDMtl SDMIt SDMH
Standard I}2 5J-2 B3 B2

Analyte (10/24/91) (10/24/91) (10/24/91) (10/24/91) (10/25/91)

TPH and JP-5 100 104 89.4 78.9 84.9

Benzene 0.031 < 0.005 < 0.005 < 0.005 < 0.005

Toluene 0.104 0.016 < 0.005 <0.005 <0.005

Ethylbenzene 0.064 0.022 < 0.005 <0.005 0.017

meta- and par'a- 0.254 0.106 0.040 <0.005 0.082
Xylene

ortho-Xylene O.119 0.058 0.029 < 0.005 0.047

Naphthalene 0.824 0.644 0.542 0.303 0.531

Methylnaphthalenes 2.49 1.50 1.86 1.66 1.26
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5.0 SUMMARY OF INVESTIGATION RESULTS

This investigation found that the hydrocarbon present in the storm drain is JP-5 jet fuel. This

presence of jet fuel, the apparent absence of other hydrocarbons in the samples, and evaluation of site plans

and other Navy records all indicate that the fuel release from the fuel room at Building 397 is likely the

major source of the hydrocarbons observed when the storm drain manholes overflowed on February 28,

1991. Some of this jet fuel may have entered soils from suspected breaches in the industrial waste sewer

line, storm drain or fuel/water separators associated with Building 397. Jet fuel from a supply line leak may

have subsequently contributed to the amount of hydrocarbon present in subsurface soils, but neither the

amount of JP-5 lost nor the location of the leak is known. The following sections provide a more detailed

summary of investigation findings as they relate to the amount of jet fuel released; environments containing

jet fuel; possible scenarios to explain jet fuel presence in industrial waste sewer, storm drain, and soils; and

finally potential remedial action alternatives at site.

5.1 AMOUNT OF JET FUEL RELEASED

The rate of release and the duration of jet fuel release are the determining factors for estimating the

amount of jet fuel released. The rate of release has been determined empirically by NADEP by measuring

......... the volume which flowed from the hose attached to the valve over a fixed time interval with the drain valve

fully open and the fuel supply line operating at normal operating pressure. The flow rate thus measured was

1.2 gallons/minute. The duration of release is determined by how long the fuel supply line was under

pressure with the drain valve open. The JETCs at Building 397 are normally operated 8 hours per day, and

5 days per week. It is known that acceptance tests commenced on JETC-15 on January 21, 1991, and that

the drain valve was discovered open on March 1, 1991. Assuming the release occurred through March 1,

the time interval here is 30 working days or 240 hours. At 1.2 gallons per minute the calculated total

volume released is 17,280 gallons (rounded to 17,000 gallons for this report). NADEP later received

information, in the form of a handwritten note from a JETC calibration employee, stating that the first J-52

jet engine test run on JETC-15 (after the ADAS was installed) occurred on February 22, 1991. The time

interval from this date through March 1 is 6 days. The calculated total volume released over this time

interval is 3,456 gallons (rounded to 3,500 gallons for this report).

It should be considered that the note from the JETC calibration employee lists the date that the first

J-52 jet engine was tested on JETC-15 after the ADAS was installed. This does not necessarily indicate that

the fuel supply line was not under pressure for acceptance tests conducted before that date. As discussed in

section 2.5, NAS Fire Department Run Report No. 188 documents a fire department response to a JP-5
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"spill" found in two manholes near Building 397 on February 4, 1991. Given these facts, the estimate of

.......... larger than 3,500 gallons total product volume released is possible and reasonable.

Pressure tests performed on the fuel supply line between Building 372 and Building 397 indicate

with reasonable confidence that the line was sound when tested in March, 1991. However, when the line

was tested again m June, 1991, a "minor" leak was found. Inasmuch as the leak is considered minor and

flow through the fuel supply line was stopped a short time after the leak was detected, it is unlikely that the

fuel line significantly contributed to the appearances of free product in the industrial waste sewer and storm

drain systems.

5.2 ENVIRONMENTS CONTAINING JET FUEL

Based on the findings of this investigation, subsurface soils are expected to contain an unknown

amount of jet fuel that may be present as free product and possibly held as residual saturation in soil. It is

expected that a minimal amount of jet fuel should now be present in the industrial waste sewer lines and

storm drain because of the Navy's recovery activities, but the infiltration of jet fuel into these systems from

soils may be a source of jet fuel now being encountered in the storm drain. There is circumstantial

evidence based on the PRC team's inspections of manholes and interpretation of water level data to suspect

,... that the integrities of the industrial waste sewer and storm drain have been breached. Additionally, after

heavy rains and after the open drain valve had been discovered, an excavation by a PWC crew encountered

free product, presumably on ground water entering the excavation. The existence of free product on the

ground water, along with breaches in the industrial waste sewer and storm drain, is the simplest and

possibly the most plausible explanation of the repeated appearances of free product even after several

reported recovery actions.

5.3 POSSIBLE SCENARIOS

TherearethreepotentialsourcesofhydrocarboncontaminationnearBuilding397. As hasbeen

discussedabove,theopendrainvalveisaknown sourceofjetfueltothefuel/waterseparators,industrial

waste sewer line, and likely to the storm drain; breaches in the industrial waste sewer or storm drain may

have resulted in jet fuel entering subsurface soils, and a fluctuating water table would likely disperse the

hydrocarbon in the vertical soil column around any breach. However, the amount of jet fuel released

through the piping system is unknown. A second source of jet fuel to the subsurface is the fuel supply line

leak, and the location of the leak and the amount of jet fuel that may have leaked cannot be estimated at this

time. Lastly, Yard D-13 and IR Site No. 13 have been suggested as being possible sources of hydrocarbons
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at Building 397, but there is no information that these sites axe sources of the jet fuel found in the area of

....... Building 397.

Data collected during this investigation indicates that subsurface soils have likely been impacted by

the release of jet fuel into the industrial and storm drain systems. Thus it is important to develop some

concept of how these hydrocarbons may have moved through the piping system and into soils at the site.

This concept will allow a focused future investigation and eventual evaluation of remediation alternatives for

the site. Following are four scenarios providing plausible explanations for the events leading to this future

investigation. Scenario A is the simplest and most basic scenario that assumes industrial waste sewer and

storm drain lines are intact. Scenario B and Scenario C are variations of Scenario A differing only in that

they include breaches in the piping system that result in jet fuel entering soil. Scenario D includes the

possibility that other sources of jet fuel may be contributing to hydrocarbons in subsurface soils. It is also

possible that a combination of these scenarios could have caused the appearance of jet fuel observed in

manholes and soil.

Scenario A

In this scenario, the industrial waste sewer, storm drain, and fuel/water separators (Figure 1) are

J assumed to be intact and have not been breached. Only a blockage in the storm drain downstream from

Building 397 is assumed. This blockago is assumed to be south of SDMH 5I-1, about halfway across the

proposed AIMD site in a southward direction (see discussion in Sections 2.4 and 3.2). Following is the

chain of events defining this scenario:

(A1) The drain valve on the fuel supply line in the Building 397 fuel room is left open. The

fuel supply line is pressurized allowing JP-5 to flow through a rubber hose attached to the
drain valve. The rubber hose leads to a floor drain thus obscuring any notice of the
release.

(A2) JP-5 released to the floor drain fills FWS-FR past its 500 gallon capacity. JP-5 begins to
spill over into the industrial waste sewer to IWMH 2-14. From IWMH 2-14, YP-5 flows
to IWMH C2 downstream through IWMH el, IWMH 2-13 to the plug at IWMH 2-12.
The industrial waste sewer system surcharges, backing up into FWS-15 first, FWS-O next,
thin FWS-16.

(A3) These three fuel/water separators fill until FWS-15 begins to spill over into the storm drain
via its emergency overflow. If it is assumed that the industrial waste sewer, storm drain,
and all fuel/water separators were empty when tiffs scenario began, then the storm drain
possesses sufficient volumetric capacity to contain even the higher estimate (17,000
gallons) of the release.

(A4) Heavy rainfall inundates the Bay Area causing a large influx of stormwater runoff into the

storm drain, and the two augmenter collection pits at Building 397. Concurrently with the
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influx of stormwamr to the storm drain, the SDMH Lift Station actuates in response to a
rising level in the two augmenter pits, pumping stormwater into the industrial waste sewer,

'_ which is already filled to capacity with jet fuel.

(A5) The stormwater being pumped into the industrial waste sewer immediately begins to
displace the lighter JP-5 into the rapidly filling storm drain. As the equilibrium level
begins to rise, JP-5, almost certainly having been completely flushed from the industrial
waste sewer and fuel/water separators (except what is trapped above pipeline connections

in IWMHs) into the storm drain, appears at the surface of IWMHs and SDMHs eventually
pooling above the top of the lowest lying manhole, SDMH 5J-3.

This scenario predicts the overflow of SDMH 5I-3. However, both the industrial waste sewer and

storm drain were pumped out by PWC in March 1991, and the jet fuel should have been removed from the

system. It should be recognized that some residual liquid, probably containing JP-5, may have remained in

downstream sections of the storm drain. As the storm drain refilled alter additional rains, the remaining

JP-5 would begin to be brought up. This scenario would not easily explain the several observations of jet

fuel found in subsurface soils.

Scenario B

This scenario is similar to Scenario A but adds the assumption that the integrity of the storm drain

has been breached. This assumption is reasonable because storm drains are not generally designed to

provide a high level of containment, but simply to act as conduits to transport runoff. Additionally, probing

of the manholes during the PRC team investigation did find some indication of offsets that suggest damage

to storm drain segments. All of the Scenario A development is retained for this scenario. However, during

step A5 of Scenario A, JP-5 also exfiltrates the storm drain to surrounding subsurface soils. Water table

levels have been measured, and indeed were measured in HLA's MW-1 (see Table 2), at levels above storm

drain pipeline levels. A pathway to ground water is thereby established. JP-5 on ground water would also

be able to infiltrate into the storm drain as the water table retreats below the tops of storm drain pipelines.

The existence of flow through breaches in the storm drain would explain the continual recharging of

fluids into the storm drain even without a contributory rainfall event. If the water table should advance to

levels submerging storm drain pipelines and above the levels of fuel/water separator emergency overflow

outlets to the storm drain, it is possible that the potentiometric head of the water table could create a driving

force for backflow from the storm drain into fuel/water separators. JP-5 being brought into fuel/water

separators in this manner could spill over into the industrial waste sewer if the level in the fuel/water

separator was at or near its industrial waste sewer overflow. Hydrocarbon movemant could continue under

this potentiometric driving force bringing up JP-5 as layers on standing water in manholes. Since the

advance and retreat of the water table occurs slowly, and since the poteatiometrie driving force would most
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likely be attenuated by the storm drain, ample time would be allowed for JP-5 to surface and be observed in

manholes.

Scenario C

Breaches to the integrity of the industrial waste sewer would create a pathway for the transport of

JP-5 between the industrial waste sewer and ground water and would probably accelerate the phenomena

alluded to in Scenario B. It is also possible for rainwater to recharge the ground water with the jet fuel

moving upward with the water table.

Scenario D

This scenario includes the possibility that sources other than the fuel release from the open drain

valve may be contributing to hydrocarbons being present in subsurface soils. The reported leak in the fuel

supply line is one particular source that may have resulted in additional jet fuel being introduced into area

soils after the fuel release, and this fuel leak may be contributing to the jet fuel observed during the PRC

team's recent investigation. There is no information to quantitatively assess the amount of jet fuel in soil

from this source, or the location of the leak, as it may be related to conditions at Building 397.
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7.0 CONCLUSIONS AND RECOMMENDATIONS

The above discussion shows that additional/nvestigation of site conditions is needed before

remediation alternatives can be evaluated and selected. In particular, the vertical and lateral extent of jet

fuel in soils must be determined to evaluate whether a combination of alternatives (such as free-product

recovery and sparging) are necessary to achieve cleanup goals for soil or groundwater. These investigations

should address data needs that would serve to verify or refute the scenarios discussed in section 5.2, and

which would then provide an understanding of site conditions and the applicability of remedial alternatives.

Inplanningfutureinvestigations,thepurposeand goalsof fieldinvestigationsmustbe clear.Such

investigationscouldbe focusedon remediation,and may notbe abletoidentifyspecificsourcesand

associatedamountsofjetfuelifthepointsof releasetosoilarecloselyrelated.For example,thestorm

drainand industrialwastesewersystemmay be breachedinalocationwhere theleakinthefuelsupplyline

alsohasoccurred,anddifferentiationofthesesourcesofrecentjetfuelreleasestosoilmay be difficult,if

notimpossible.

Given the recent nature of the fuel release and the fuel supply line leak, interim remedial measures

may be effective for mitigating any hazards that may exist due to free product in soils, as has been the

. _- concern during excavations at the site when the Fire Department has been called. The following

investigative elements are suggested for evaluating the lateral and vertical extent of jet fuel present in soils

and the presence of free product in soils. The resulting information could be used to evaluate such interim

measures such as free-product in soils. The resulting information could be used to evaluate such interim

measures such as free-product recovery and/or soil vapor extraction. The information would also be

importantforplanningadditionalinvestigationsfocusedon finalremedialactionssuchasspargingor

bioremediation.

Soil Gas Investigation: A soil gas investigation should be conducted along the jet fuel supply line,

the storm drain, the industrial waste sewer line, and around the fuel/water separators. The soil gas survey

should extend out from these potential sources to define the lateral extent of jet fuel in the subsurface soils.

The investigation should focus on the presence of jet fuel (JP-5) constituents in soil, with some general

analyses for hydrocarbons (aviation gas and diesel) to identify other hydrocarbons that also may be present.

The results of this soil gas investigation would be a lateral profile for jet fuel in soil.

Focused Soil Boring Program: Using the results of the soft gas investigation, soil borings should

be advanced at locations where the soil gas profiles indicate the highest concentrations of jet fuel exist. The
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soil borings should be continuously sampled through the unsaturated and into the saturated zone until the

,, depth of jet fuel in soil is determined. Selected soil samples should be analyzed for total J-P-5 and for

aromatic constituents. If floating free product is found in any boring, other borings should be advanced in a

radial array from the initial boring to define the extent of the hydrocarbon on the water table. Grab ground

water samples should also be collected and analyzed for JP-5 and aromatic constituents. At least one

additional monitoring well should be installed closer to Building 397 so as to establish the local groundwater

gradient in the area and any fluctuation in groundwater level due to tidal influences; existing monitoring

wells MW-1 (1]-4, HLA) and MWOR-1 (Canonie) would be the other wells used in this determination.

The above activities would then be useful in subsequent site investigations. Additionally,

examination of the storm drain and industrial waste sewer lines also should be conducted if these systems

are to be used in the future. This examination could be conducted using video methods if, liquids are

removed from the storm drains and industrial sewers.
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APPENDIX B

LABORATORY ANALYSIS REPORTS OF IIYDROCARBON ANALYSES



K PRIME INC.
CONSULTING ANALYTICALCHEMISTS 4197 Lakeside Dr., Suite 170

Richmond, CA 94806
.... (510) 222-4815

Fax: 222-481 7

TRANSMITTAL

DATE: 10/31/91

TO: Mr. Joel Lodics Acct#: 100-9133

JM Montgomery Consulting Engineers Your Project: 2738.0323
365 Lennon Lane

Walnut Creek, CA 94598

FAX: 975-3412

FROM: Richard A. Kagel, Ph.D. __
Laboratory Director

SUBJECT: YOUR PROJECT 2738.0323 LABORATORY RESULTS

Enclosed please find K Prime's laboratory reports for the following

samples tested 10/29/91 in our laboratory. Please call me if you have

< .....any questions or need further information.

SAMPLE ID SAMPLE TYPE DATE KPI LAB #

SDMH B-2(1) HYDROCARBON 10/24/91 1471

SDMH 5-J2 HYDROCARBON 10/24/91 1472

SDMH B-3 HYDROCARBON 10/24/91 1473

JP5 NAS ALA HYDROCARBON 10/24/91 1474

SDMH B-2(2) HYDROCARBON 10/25/91 1476

Thank you for this opportunity to be of service.

9133/10/31/91
J



K PRIME, INC. SAMPLE ID: SDMH B-2(1)
LABORATORY REPORT LAB ID: 1471

METHOD: GC/RD BOIUNG RANGE CHARACTERIZATION
PROJECT:9133.100 SAMPLETYPE:

DATE SAMPLED: 1 0/24/91
TIME SAMPLED: 12:05

__-" DATE ANALYZED: 10/29/91

FUEL HYDROCARBON CONTENT UNITS REPORTING SAMPLE
LIMIT CONCENTRATION

ITOTALPETROLEUMHYDROCARBON (ASJP5) J % I 1.0 I 104 I

COMu_)UND NAME UNITS REPORTING GRICXJP N-ALKANE
LIMIT CONC OONC

C-5 RANGE (TOTAL ! % 0.010 ND
- N-PENTANE % 0.010 ND

C-6 RANGE tTOTAL) % 0.010 ND
-N-HEXANE % 0.010 ND

C-7 RANGE (TOTAL) % 0.010 0.11 5
- N-HEPTANE % 0.010 0.020

C-8 RANGE (TOTAL1 % 0.010 0.653
- N-OCTANE % 0.010 0.115

C-9 RANGE (TOTAL) % 0.010 2.02
- N-NONANE % 0.010 0.280

C-10 RANGE (TOTAL) % 0.010 6.00
- N-DECANE % 0.010 0.941

IC-11 RANGE (TOTAL) % 0.010 18.7
- N-UNDECANE % 0.010 3.40

C-12 RANGE (TOTAL) % 0.010 22.4
- N-DODECANE % 0.010 4,10

C-13 RANGE (TOTAL) % 0.010 20.2
- N-TRIDECANE % 0.010 3,43

C-14 RANGE (TOTAL) % 0.010 16.8
- N-TETRADECANE % 0.010 3.08

C-15 RANGE (TOTAL) % 0,010 6.31
- N-PENTADECANE % 0.010 1.33

'_....... C-16 RANGE (TOTAL) % 0.010 0.438
- N-HEXADECANE % 0.010 0.116

C-17 RANGE (TOTAL) % 0.010 0.023
- N-HEPTADECANE % 0.010 0.027

C-18 RANGE (TOTAL) % 0.010 NO
-N-OCTADECANE % 0.010 NO

C..19 RANGE (TOTALt % 0.010 NO
- N-NONADECANE % 0.010 NO

C-20 RANGE ITOTAL) % 0.015 NO
- N-EICOSANE % 0.015 ND

C-21 RANGE (TOTAL) % 0.015 NO
- N-HENICOSANE % 0.015 ND

C-22 RANGE (TOTAL) % 0.015 NO
- N-DOCOSANE % 0.015 NO

C-23 RANGE (TOTAL) °/o 0.015 NO
- N-TRICOSANE % 0.015 NO

C-24 RANGE (TOTAL) % 0.015 NO
- N-TETRACOSANE % 0.015 NO

C-25 RANGE (TOTALt % 0.015 NO
- N-PENTACOSANE % 0.015 ND

NOTES:
ND - NOT DETECTED AT STATED DETECTION LIMIT

SAMPLE DISCUSSION

The fuel hydrocarbon "fingerprint" (components present and relatwe concentrations of those components)

is consistent wilh Ihe fingerprint obtained on the JP5 reference sample (JP5 NAS ALA).

PREPARED BY: ,,'R • _,__

........ DATE: . kJt_-_l-ql ,{)

APPROVED BY: __,/'_



K PRIME, INC. SAMPLE ID: SDMH B-2(1)
...... LABORATORY REPORT LAB NO: 14 71

METHOD: GC/PID AROMATIC HYDROCARBON CHARACTERIZATION
PROJECT: 9133-100

SAMPLE TYPE: HYDROCARBON
DATE SAMPLED: 1 0/24/91
TIME SAMPLED: 12:05

DATE ANALYZED: 1 0/29/91

COMPOUNDNAME UNITS REPORTING SAMPLE
LIMIT CONCENTRATION

BEN7PNE % 0.005 ND
TOLUENE % 0.005 0.016
ETHYLBF_.NTPNE % 0.005 0.022
M-&P-XYLENE % 0.005 0.106
O-XYLENE % 0.005 0.058
NAPHTHALENE % 0.005 0.644
METHYLNAPHTHALENES % 0.005 1.50

NOTES:

ND - NOT DETECTED AT STATED REPORTING LIMIT
NA - NOT ANALYZED

PREPAREDDATE:BY: _/Q_

APPROVED BY: _-,_ _//_.,_
...... DATE:- '



K PRIME, INC. SAMPLE ID: SDMH 5-J2
lABORATORYREPORT LABIO: 1472

METHOD: GCJFID BOIUNG RANGE CHARACTERIZATION
PROJECT:9133-100 SAMPLETYPE:

DATE SAMPLED: 10/24/91
TIME SAMPLED: 12:12

_" _ DATE ANALYZED: 10/29/91

FUEL HYDROCARBON CONTENT UNITS REPORTING SAMPLE
LI MIT CONCENTRATION

ITOT_ P_ROLEUM HYDROCARBON (ASJP5) I % I 1.0 I 89.4 I

COMPOUND NAME UNITS REPORTING _ H-ALKANE
LIMIT _ CONC

C-5 RANGE (TOTAL) % 0.010 NO
- N-PENTANE % 0,010 NO

C-6 RANGE (TOTAL t % 0.010 ND
- N-HEXANE % 0.010 ND

C--7RANGE (TOTAL) % 0.010 ND
- N-HEPTANE % 0.010 ND

C-8 RANGE (TOTAL) % 0.010 O.169
- N-OCTANE % 0.010 0.031

C-9 RANGE (TOTAL 1 % 0.010 1.15
- N-NONANE % 0.010 0.176

C-10 RANGE (TOTAL) % 0.010 4.63
- N-DECANE % 0.010 0.782

C-11 RANGE (TOTAL) % 0.010 16.1
- N-UNDECANE % 0.010 3.05

C-12 RANGE (TOTAL) % 0.010 19.6
- N-DODECANE % 0.010 3.72

C-13 RANGE (TOTAL I % 0.010 17.6
- N-TRIDECANE % 0.010 3.09

C,-14 RANGE (TOTAL) % 0.010 15.3
- N-TETRADECANE % 0.010 2.74

C-15 RANGE (TOTAL) % 0.010 5.68
- N-PENTADECANE % 0.010 0.922

C-16 RANGE (TOTAL t % 0.010 0.330
- N-HEXADECANE % 0.010 0.080

C-17 RANGE (TOTAL t % 0.010 0.015
- N-HEPTADECANE % 0.010 0.01 a

C-18 RANGE (TOTAL t % 0.010 ND
-N-OCTADECANE % 0.010 NO

C-19 RANGE (TOTAL) % 0.010 ND
- N-NONADECANE % 0.010 NO

IC-20 RANGE (TOTAL) % 0.015 NO
- N-EICOSANE % 0,015 NO

C-21 RANGE (TOTAL I % 0.015 ND
- N-HENICOSANE % 0.015 NO

C-22 RANGE ITOTALI % 0.015 NO
- N-DOCOSANE % 0.015 NO

C-23RANGE(TOTAL) % 0.015 ND
-N-TRICOSANE % 0.015 NO

C-24 RANGE (TOTAL) % 0.015 NO

I - N-TETRACC6ANE , % 0.015 NO
!C-25 RANGE (TOTAL) % 0.015 NO

- N-PENTACOSANE % 0.015 NO

NOTES:
ND - NOT DETECTED AT STATED DETECTION LIMIT

SAMPLE DISCUSSION

The iuel hydrocarbon *fingerprint" (components present and relative concentrations o! those components)
is consistent with the fingerprint obtained on Ihe JP5 reierence sample (JP5 NAS ALA).

PREPARED BY: _ '

DATE: _J fO-_l-qt _

APPROVED BY: _ _.Cl/_, OATE:" /0-_'3



K PRIME, INC. SAMPLE ID: SDMH 5-J2
LABORATORY REPORT LAB NO: 14 72

METHOD: GC/PID AROMATIC HYDROCARBON CHARACTERIZATION
PROJECT: 9133-100

SAMPLE TYPE: HYDROCARBON
DATE SAMPLED: 1 0/24/91
TIME SAMPLED: 12:12

DATE ANALYZED: 1 0/29/91

COMPOUNDNAME UNITS REPORTING SAMPLE
LIMIT CONCENTRATION

BEN7PNE % O.0 05 ND
TOLUENE % O.0 05 ND
ETHYLBEN7PNE % 0.005 ND
M-&P-XYLENE % 0.005 0.040
O-XYLENE % 0.005 0.029
NAPHTHALENE % 0.005 0.542
METHYLNAPHTHALENES % 0.005 1.86

NOTES:

ND - NOT DETECTED AT STATED REPORTING LIMIT
NA - NOT ANALYZED

PREPARED BY: X

DATE: _-) 10"

"__ DATE: / .



K PRIME, INC. SAMPLE ID: SDMH B-3
LABORATORY REPORT LAB ID: 1473

METHOD: GC/RD BOILING RANGE CHARACTERIZATION
PROJECT: g133-100 SAMPLE TYPE: HYD_

DATE SAMPLED: 1 0/24/91
• TIME SAMPLED: 12:20
_ DATE ANALYZED: 1 0/29/91

FUEL HYDROCARBON CONTENT UNITS REPORTING SAMPLE
LIMIT CONCENTRATION

ITOT_ P_ROU_UM HYDROCARBON (ASJP51 1 % I 1.0 J 78.9 l

COMPOUND NAME UNITS REPORTING GiFIOUP N-ALKANE
LIMIT CON(3 COFK:

C-5 RANGE (TOTAL I % 0.010 NO
- N-PENTANE % 0.010 ND

C--6 RANGE (TOTAL t % 0.010 ND
- N-HEXANE % 0.010 ND

C-7 RANGE (TOTAL t % 0.010 hiD
- N-HEPTANE % 0.010 NO

C-8 RANGE (TOTAL I % 0.010 0.055
- N-OCTANE % 0.010 ND

C-9 RANGE (TOTALI % 0.010 0.375
- N-NONANE % 0.010 0.056

C-10 RANGE (TOTALI % 0.010 2.09
- N-DECANE % 0.010 0.347

C-11 RANGE (TOTAL) % 0.010 11.3
- N-UNDECANE % 0.010 2.10

C-12 RANGE (TOTAL) % 0.010 18.1
- N-DOOECANE % 0.010 3.39

C-13 RANGE (TOTAL) % 0.010 18.2
- N-TRIDECANE % 0.010 3.22

C-14 RANGE (TOTAL) % 0.010 15.7
- N-TETRADECANE % 0.010 2.86

C-15 RANGE (TOTAL) % 0.010 6.10
- N-PENTADECANE % 0.010 1.24

_ C-16 RANGE (TOTAL) % 0.010 0.623
- N-HEXADECANE % 0.010 0.129

C-17 RANGE (TOTAL) % 0.010 NO
- N-HEPTADECANE % 0.010 NO

C-18 RANGE (TOTAL) % 0.010 NO
- N,.OCTADECANE % 0.010 NO

C-19 RANGE (TOTAL) % 0.010 hid
- N-NONADECANE % 0.010 NO

C-20 RANGE (TOTAL_ % 0.015 NO
- N-EICOSANE % 0.015 NO

C-21 RANGE (TOTAL) % 0.015 ND
- N-HENICOSANE % 0.015 ND

C-22 RANGE (TOTAL_ % 0.015 NO
- N-OOCOSANE % 0.015 NO

C-23 RANGE (TOTAL_ % 0.015 NO
- N-TRICOSANE % 0.015 hid

C-24 RANGE (TOTAL) % 0.015 NO
- N-TETRACOSANE % 0.015 NO

C-25 RANGE (TOTALS) % 0.015 NO
- N-PENTACOSANE % 0.015 ND

NOTES:
ND - NOT DETECTED AT STATED DETECTION LIMIT

SAMPLE DISCUSSION

The luel hydrocarbon "fingerprint" (components present and relative concentrations of those components) is
consistent with the fingerprint o_tained on the JP5 reference sample (JP5 NAS ALA). The lower carbon number
range (C5-Cll) pattern is attenuated in this sample likely due to large amounts ol water in the sample container.

PREPARED BY: ,K

DATE: _ lO-31"_f 0 .

APPROVED BY: :'_?_,
DATE: - jPJY,] I -"_ I :_'_:_':':_'



K PRIME, INC. SAMPLE ID: SDMH B-3
' ....... LABORATORY REPORT LAB NO: 1473

METHOD: GC/PID AROMATIC HYDROCARBON CHARACTERIZATION
PROJECT: 9133-100

SAMPLE TYPE: HYDRCX3ARBCN
DATE SAMPLED: 1 0/24/91
TIME SAMPLED: 12:20

DATE ANALYZED: 1 0/29/91

COMPOUNDNAME UNITS REPORTING SAMPLE
LIM IT CONCENTRATION

BEN7_NE % 0.005 ND
TOLUENE % 0.005 ND
ETHYt..BEN7FNE % O.005 ND

M-&P-XYLENE % 0.005 ND
O-XYLENE % 0.005 ND
NAPHTHALENE % 0.005 0.306
METHYLNAPHTHALENES % 0.005 1.66

NOTES:
ND - NOT DETECTED AT STATED REPORTING LIMIT
NA - NOT ANALYZED

PREPARED BY:DATE: _iO_

APPROVED BY: ._/'I_/.P..... DATE: - -

I



K PRIME, INC. SAMPLE ID: JP5 NAS ALA
LABORATORY REPORT LAB ID: 1474

METHOD: GC/FID BOIMNG RANGE CHARACTERIZATION
PROJECT: 9133-100 SAMPLE TYPE:

DATE SAMPLED: 10/24/91

TIME SAMPLED: 13:40
DATE ANALYZED: 10/29/91

FUEL HYDROCARBON CONTENT UNITS REPORTING SAMPLE
LIMIT CONCENTRATION

ITOTAL PETROLEUM HYDROCARBON !ASJP51 I % I 1.0 I 100 l

COI_OUND NAME UNITS REPORTING GROUP N-ALKANE
LIMIT CONC CCNC

C-5 RANGE !TOTAL) % 0.010 0.085
N.PENTANE % 0.010 0.039

C-6 RANGE (TOTAL t % 0.010 0.270
- N-HEXANE % 0.010 0.117

C-7 RANGE ITOTAL) % 0.010 1.02
N-HEPTANE % 0.010 0.176

C-8 RANGE (TOTAL 1 % 0.010 1.60
- N-OCTANE % 0.010 0.335

C-9 RANGE ITOTALI % 0.010 3.56
-N-NONANE % 0.010 0.497

C-10 RANGE ITOTALt % 0.010 8.30
- N-DECANE % 0.010 1.30

C-11 RANGE (TOTAL) % 0.010 12.8
- N-UNDECANE % 0,010 3.81

C-12 RANGE (TOTAL) % 0.010 26.8
- N-DODECANE % 0.010 4.69

C-13 RANGE (TOTAL1 % 0.010 25.1
' N-TRIDECANE % 0.010 3.88

C-14 RANGE (TOTALI % 0.010 20.4
- N-TETRADECANE % 0.010 4.27

C-15 RANGE (TOTAL! % 0.010 7.92
- N-PENTADECANE % 0.010 1.17

C-16 RANGE (TOTAL) % 0,010 0.765
- N-HEXADECANE % 0.010 0.145

C-17 RANGE (TOTAL) % 0.010 0.030
N-HEPTADECANE % 0.010 0,030

C-18 RANGE ITOTAL) % 0.010 0.019
- N-CCTADECANE % 0.010 0.019

C-19 RANGE (TOTALt % 0.010 ND
- N-NONADECANE % 0.010 NO

C-20 RANGE ITOTALt % 0.015 NO
- N-EICOSANE % 0.015 ND

C-21 RANGE fTOTAL) % 0.015 NO
- N-HENICOSANE % 0.015 NO

C-22 RANGE (TOTAL) % 0.015 NO
-N-OOCOSANE % 0.015 hid

C-23 RANGE (TOTAL) % 0.015 NO
- N-TRICOSANE % 0.015 NO

C-24 RANGE (TOTAL) % 0.015 NO
- N-TETRACOSANE % 0.015 NO

C-25 RANGE (TOTAL1 % 0.015 NO
N-PENTACOSANE % 0.015 NO

NOTES:
ND - NOT DETECTED AT STATED DETECTION LIMIT

SAMPLE DISCUSSION

JP5 relerence sample

PREPARED BY: X • _ _._"

-_y DATE: _'J I_'_l-ql 6

APPROVED BY: :'_

DATE: " IO-_l-q! ;

I



K PRIME, INC. SAMPLE ID: JP5 NAS ALA
,__ _ LABORATORY REPORT LAB NO: 1 4 7 4

METHOD: GC/PID AROMATIC HYDROCARBON CHARACTERIZATION
PROJECT: 9133-100

SAMPLE TYPE: HYDROCARBON
DATE SAMPLED: 1 0/24/91
TIME SAMPLED: 13:40

DATE ANALYZED: 1 0/29/91

COMPOUNDNAME UNITS REPORTING SAMPLE
LIMIT CONCENTRATION

BENTI::NE % 0.005 0.031
TOLUENE % 0.005 0.104
ETHY[.BEN71::NE % 0.005 0.064
M-&P-XYLENE % 0.005 0.254
O-XYLENE % 0.005 0.119
NAPHTHALENE % 0.005 0.824
METHYLNAPHTHALENES % 0.005 2.49

NOTES:
ND - NOT DETECTED AT STATED REPORTING LIMIT
NA - NOT ANALYZED

PREPARED BY: • "_Au',.._..t,_

DATE: _ i0._)1._i 0

APPROVED BY: _ [J,_/./
-...... DATE: " " /_/- 3!-=t I

I



K PRIME, INC. SAMPLE ID: SDMH B-2(2)
LABORATORY REPORT LAB ID: 1476

METHOD: GCJFID BOILING RANGE CHARACTERIZATION
PROJECT: 9133-100 SAIW_LETYPE:

DATE SAMPLED: 10/25/91

_ . _.+. TIME SAMPLED: 13:20
DATE ANALYZED: 10/29/91

FUEL HYDROCARBON CONTENT UNITS REPORTING SAMPLE
LIMIT CONCENTRATION

ITOTAL PETROLEUM HYDROCARBON (ASJP5) J % l 1.0 I 84.9 I

COI_OUND NAME UNITS REPORTING GROUP N-ALKANE
LIMIT CON(: CONC

C-5 RANGE (TOTAL) % 0.010 ND
- N-PENTANE % 0.010 ND

C-6 RANGE (TOTAL) % 0.010 ND
_ N-HEXANE % 0.010 NO

C-7 RANGE ITOTAL) % 0.010 0.069
- N-HEPTANE % 0.010 0.017

C-8 RANGE ITOTAL) % 0.010 0.406
- N-OCTANE % 0.010 0.074

c-g RANGE ITOTAL) % 0.010 1.48
- N-NONANE % 0.010 0.218

C-10 RANGE tTOTAL) % 0.010 4.80
- N-DECANE % 0.010 0.775

C-11 RANGE tTOTAL) % 0.010 15.5
- N-UNDECANE % 0.010 2.85

C,-12RANGE (TOTAL) % 0.010 18.5
- N-DODECANE % 0.010 3.43

C-13 RANGE (TOTAL) % 0.010 16.6
- N-TRIDECANE % 0.010 2.85

C.-14 RANGE (TOTAL) % 0.010 13.4
- N-TETRADECANE % 0.010 2.52

C-15 RANGE ITOTAL) % 0.010 5.33
- N-PENTADECANE % 0.010 1.08

C.-16 RANGE tTOTAL) % 0.010 0.312

- N-HEXADECANE % 0.010 0.079
C-17 RANGE (TOTAL) % 0.010 0.017

- N-HEPTADECANE % 0.010 0.017

C.-18RANGE ITOTAL) % 0.010 hid
- N..(_3TADECANE % 0.010 ND

C-19 RANGE (TOTAL) % 0.010 ND
-N-NONADECANE % 0.010 NO

C-20 RANGE (TOTALt % 0.015 NO
- N-EICOSANE % 0.015 ND

C-21 RANGE ITOTAL) % 0.015 NO
- N-HENICOSANE % 0.015 ND

C-22RANGE(TOTAL) % 0.015 NO
-N-DOCOSANE % 0.015 NO

C-23 RANGE (TOTAL t % 0.015 NO
- N-TRICOSANE % 0.015 ND

C.-24RANGE (TOTAL_ % 0.015 NO
- N-TETRACOSANE % 0.015 NO

C.-25 RANGE (TOTAL_ % 0.015 NO
- N-PENTACOSANE % 0.015 NO

NOTES:
ND - NOT DETECTED AT STATED DETECTION LIMIT

SAMPLE DISCUSSION
I

The luel hydrocarbon "fingerprint" (components present and relative concentrations ol those components) I
is consistent with the fingerprint obtaJne<l on the JP5 relerence sample (JP5 NAS ALA). I

PREPARED BY: _ • "[_/

"_,_,_ DATE: _-_ 10"_l-_l (_

APPROVED BY: ,/_/_X./J,,_JOATE: /c,. ,_1-,_r- _i
z

I



K PRIME, INC. SAMPLE ID: SDMH B-2(2)
...... LABORATORY REPORT LAB NO: 1476

METHOD: GClPID AROMATIC HYDROCARBON CHARACTERIZATION
PROJECT: 9133-100

SAMPLE TYPE: HYDROCARBON
DATE SAMPLED: 1 0_25_91
TIME SAMPLED: 13:20

DATE ANALYZED: 1 0 / 2 9 / 91

COMPOUNDNAME UNITS REPORTING SAMPLE
LIMIT CONCENTRATION

BEN7PNE % 0.005 ND
TOLUENE % 0.005 ND
ETHYLBENZENE % 0.005 0,017
M-&P-XYLENE % 0.005 0.082
O-XYL.ENE % 0.005 0.047
NAPHTHALENE % 0.005 0.531
METHYLNAPHTHALENES % 0.005 1.26

NOTES:
ND - NOT DETECTED AT STATED REPORTING LIMIT
NA - NOT ANALYZED

PREPARED BY: X" • "__._._
DATE: (_') l(_'-'_l- q f (_

APPROVED BY: _,..vy/t_'./'_/

'_:,_ DATE: _0/51 "_( /"

1

I



K PE'ME INC. ( CHAINOFCUSTODY _:,_CORD
BIB Illll III III Ill I I In IIIll.

CONSULTING ANALYTICALCHEMISTS 4197 Lakeside Drive, Suite 170, Richmond, CA 94806 , [ FAX: (415) 222/4817 PHONE: (415) 222-4815

.)"
!ClienUPrOject ID Address/Phone -. / _1_

(,/_l,&-+.#,,_,/ _ KPI Project No.
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2, ( / /
/Z_/___ 3/_j_f, ._'] "2/ Sampler (S_nature) , ,/ ' / ,'_J/ / ////_Contact

.... La Type No. of /',_ / /

Sample Time SampleNo. olSample Containers/._ / / ctedIdentification No. Date / . d marks

5xgM/-/8-2t/). /o/,z_,/9//).,of--!'-17! /.d_t l :_ .... 5.,0_,.,

,fz_H /9-3 /2,:,zo}if?3 ,, _
J/o.5-/v//_://z//\ /3:4,'oI__'f _

i'T.;. Bl,,,,,i_ :'_" I,_Ts t-/_<_ -J-. 2_ Lp/

i,

, , ,-,,i

Relinquished by: Date

Relinquishedby: (Signature) :)ale Time "_ece'_edby"':(Sign_#i-ure) Date " Tirne

Relinquished by: (Signature) ]ate Time Received by: (Signature) Date Time

Disposal Method

White Copy • Accompanies Samples
Disposed by: (Signature) Date Time Yellow Copy - Sampler



K PRIME INC.
CONSULTINGANALY'I'iCALCHEMISTS 4197 Lakeside Dr., Suite 170

Richmond, CA 94806
.... Telephone: (510) 222-4815

Fax: (510) 222-4817

TRANSMITTAL

DATE: 11/01/91

TO :Mr. Joel Lodics

JM Montgomery Consulting Engineers
365 Lennon Lane
Walnut Creek, CA 94598

FROM: Gary W. Kagel_/_i_/<l_____

Please find the attached chromatograms per our telephone
discussion yesterday evening. I have also included a
chromatogram of an n-alkane standard containing all the n-
alkanes from pentane to pentacosane.

If you have any questions or need further information, please
call me at (415) 222-4815.

J
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_ SAMPLE #D: C5 to C25 n-Alkane Standard]Z

" SAMPLE PREP: Dilution in CS2 I

METHOD: Capillary GC/FZD /
NOTES: Solven.t peak at 1.7 rain |
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SAMPLE ID: JP5 NAS ALA

SAMPLE PREP: Dilution in CS2

METHOD: Capillary GC/FID

NOTES: Solvent peak at i,7 min
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=SAMPLE IO: SDMH B-2 (1)
SAMPLE PREP: Dilution Jn CS2

!METHOD: Capillary GC/FID

NOTES: Solvent peak at 1.7 rain ,, ,
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SAMPLE ID: SDHEI B-2 (2)

' iSAMPLEPREP: Dilution in CS2

iMETHOD: Capillary GC/FID
INOTES: Solvent peak at 1.7 mln
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ISAMPLE ID: SDHHB-3
_SAMPLEPREP: Dilution in CS2
IMETHOD: Capillary GC/FID
iNOTES: SoZvent peak at 1.7 rain
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SAMPLE ID: SDHH 5-J2

SAMPLE PREP: Dilution in CS2

METHOD: Capillary GC/FID

NOTES: Solvent peak at 1.7 rain
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